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Abstract 



PURPOSE:To obtain the subject new coloring matter having general purpose, providing a DNA (RNA) probe 
capable of measuring a nucleic acid in high sensitivity, comprising a coloring matter, phosphate group and a 
saccharide wherein the saccharide is linked to the phosphate group by ester bond and to the coloring matter by 
glycoside bond. 

CONSTITUTION:2,3,3-Trimethyl-indolenine of formula I is reacted with ethyl iodide and 
1-iodo-5-d!methoxytrityl-2-deoxy-D-ribose of formula II (R is dimethoxytrityl, acetyl or benzyl; Ac is acetyl), 
separately respectively, to give a compound of formula III and a compound of formula IV and both the 
compounds are reacted in methanol. Then the reaction product is hydrolyzed to give a coloring matter of 
formula V similar to nucleotide, which is treated with 3' hydroxyl group of 2-cyanoethyl 
N,N,N',N'-tetralsopropylphosphadiamidite saccharide and phosphorylated to give the objective coloring matter 
such as objective DNA (RNA) probe containing a coloring matter, phosphate group and a saccharide. 
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Hv-H^g^brVi^ilt^it^tiii-rSDNA (RNA) 

z.t^fi^mt'r^m:^m^\zBm<DDNA crna) :/ 

3 ] ^fesSc^^ ;l'©:St^Sc ( E ) X 1 0 
* - 1 X 1 O'T^^m^ai t)b<tS2|EiE0DNA 

(RNA) :/D-:;^ffi^y^5'^;t^Hm^yfe^. 

t'EicCDDNA (RNA) ya-://^^ / ^ W^?^ H 

5?5^]/:f5^Ki:Ut;ia:^£:^^mi:rSDNA (RNA) 

im^m 5 ] # U t) L < U ^ H CD 5 ' 

CEiECDMScCDNA (RNA) :;^D->^ffl^y >t W 

H^SiEife^^ U >^S^£:fM^Tj^^ UtT? U b < 
t')^^^Ut'^Vtlytz.:Zt^l^^t'r^DNA (R 

NA) :/D-y, 

[9^:^ 6] DNA:/D-yi:Si:^DNASfi'&U. 
St^DNAtC'&Sn-S^'-yy hDNAtDNAT'a- 

-S/N^ ::^'J h^^&^m-T^ ^ t c ^ o D N 

A ^^S^aj-f ^ D N AaiiJ;^i4t3:fe ViT> 

N A :/P -y^^M^Jl 4 b < 5 lEictDD N A 

□-:/T*^::t^£<*®iT§DN A^^m^trm, 

[0 0 0 1] 

[0^^±C[)?tJffl^^l?] *?^^tiDNA*fctiRNAl^(D 

^t>^©^sss?^J0WM^^^t^ir^>fc^^)tDDNA (^ft\t 

RNA) >^n-:/, at;^:/D-yffifi3g{cMTSo 
[0 0 0 2] 

m^O^m) DNAT'n-^^ttiDNAf^c^l^JtODm 

hDNA) (Dm^mitmrn^fsim^mi^m-zt (i* 

li) :t'J:^5i^:'P':t5'H&^VitJDNAl;;^/ue/6^®!g5 
n^m^VfthOT^^ CRNA:/D-:/lC^l^^Tfel^ 
SS^CC^TOTDNAtCO^iTSJaOT-S) . 

[0 0 0 3] DNA:/u-':riD^mmntvx\t 



(2) !|^03¥6- 1 2 2 6 9 6 

2 

[0 0 0 4] vii^u z.owim'&.n^Tt^^M^^^-^m 

[0 0 0 5] ^CT^I^li'^M^i^^^HiLTfflVi 

^ijm^-^&mzfit^nx^x^^^. m-^^mntvx 
$k%^t;i\t^%^^7f^'tmntim\^^t\x\^ 

10 [0 0 0 6] m7L\t^=7i^MZ\i^^y^^^'^^^Z. 

^^n^^^T5^5>ti^^Sti:TDNA:/^-:/tl., 
fii^^ b & T e h w h 7 t*>f > ^£ 

5^>DNA7'D-:ri^tlIf^) o 
[0 0 0 7] ^^:SS&SJ£:S&^Ab&>^'J> 

g^^E^-rsx^yrxyi^^ftt*) ;&^fcfTt>nTLi 

^ [0 0 0 8] St', xynA^mm^mm-^m-'iy 
m.mt^m^^m^T>^A\zit^m\zR^-^Mx'D^ 
A:fU''zr^^^htcy). oNAtitfifSf&s-tt^oT 

\tn.<. mPi^tB-7^>^)>t}- (M I LL I POR 
[0 0 0 9] 

[0 0 1 0] fip-fe, H:^-5^>DNAyn-:/feJMaE*^ 

[0 0 11] xx/7xy'»&fflvi^:^i4tt. m^iS 

[0 0 12] DNAfCfe3?l^^£mr5m M 

e» 2 J; 0 f^^U-^mmtbi^tixr^^ 

ft. 

40 [0 0 13] s^tcfj, z<D:^mx\mmi'fj^x^xi^ 

7i D N A 1 1> 5 il? 'J {C<t^&tj Aj:KlST^ y V-T 
S Sfd-JO b J; ^ t bT lirc<^TiCi«^ltVi t ^ 
PgjS^feafetjfc, Ira^T. DNAti*^i4T*t3, ^511 

Cin^eSt^t- ^fcSi)tCit^^¥2-l 9 1 6 7 4 
bXVi^. 

[0 0 14] ^^T, *5S930B&«It*, ^Str^fiKT 
5i? WIC^AT^SDNA:/p-:/ffifi3g^Ji#^r'5;itT 
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3 

[0 0 15] ^fc, if%^m\mmt. ^^m^m^ 

tt0 s -5 D N A - :/f£ii#^-r ^> d 
[0 0 16] ^L^^^mturf<D^^m\z^y^^Mm^n 

[0 0 17] fiP^. i^^mt. 7'/^m. 7>hy^y 
>&m. -hD^?S, -hPVfisS, ^>y+/>fe 

5DNA (RNA) T'd-:/^^ / >t W:t5" H^^Eife 

5i§, ^fifji^^j^-^tfeDNA (RNA) :/n-:/. rc; 

g[DNA (RNA) :/D-:/<&ffll/ifcDNA«feai:^)*T 
[0 0 18] ^^^giiff^^aiDNAT'P-yii^fflfi^ 

[0 0 191 ^mm^mt'^n^'^^^m^^'^mr 

7-^^. i^r^^^y) i/^z^^m. ^5 
v;Hg^fflViTVi^.f^t>OfC*^H^<^DNA (RNA) 

mxn^<DXD>^K'fu-~:fimm^^^i^mzn^z. 

[0 0 2 0] Etc. ^^mx\miRxt^^m<Dmf}^f2: 
ii^-otcTzi^. mi^mz^r)mB(Di&^m±^&^n'D't 

[0 0 2 1] ^ft^^m\z^ti^t^m\zmt^)>mf>m 
<zt\z^*)A(>mm^\^±iyft. 

[0 0 2 2] T^^moyBrnt-r^DNA-fu-^u^m 
^m^^-aDNA'/u-'fummi^^o-m^&.r^z 

[0 0 2 3] 
[^1-1] 



(3) ^^M¥6-l 2 2 6 9 6 

4 

R 



0 



10 




O 



P — OCHzCHbCH 

I 

N 

CHa-CH"^ ^CH-CHa 

I I 
CH 8 CH J 

20 (Rt^H^ DMTr,, tfz\iMUTr) 

[0 0 2 4] *5£?g0'J >KStti^^i^{3#&-r^i^ 

[0 0 2 5] Sfc, U >mS^^^*^tl3:DNA^AX6*) 

^i^\z\m^mrs.Vi^A^^KB^m\^'^^^^\zw)> 

[0 0 2 6] *^?gcr>«|^i:ti, 'JiJ^-X. 2-x^^ 

[0 0 2 7] »^®5' -t HP4^->;U^lSiSi:L.TfJ 
h + >'h'J^;PS (mTDMTr) -^^//h^^^x 
h'J^^US (OTMMTr) ;O^HK{CMVif.ns. 
[0 0 2 8] U>igi:«f^ttJit^i:(^«(^XX7^;U^ 

40 U>K-Cfea. 

to 0 2 9] *%?g-C(i^?^3SiS±fS<0«i^i:i^;i/r]v'H 
i^-^ U T V5 ^ ;i <»: ^1*® t f 5> TS^i^J'-rU N - y U P V 

[0 0 3 0] ^^Tti7x->. i/'7->, '>K-», 

x\t^(nw/>^^mzn^ws^^it^t\z^r)^^^t,\m 

Ti-SDNA (RNA) :/D-yiaitgfflfi3^t-r^)rt;$t 

50 [0 0 3 1] ±]^Lfc<k5n, *%?^T«, mk'tjy^ 
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(4) 

5 

CRNA) :/D-:/iimffl6^tc;Sffl-r^, .fcoT*^ 

B^(DDNA (RNA) :/a-yitllffl^^^&^^JE-r^^ 

-r s u ^^^^^^^ e u 5 >^ >$i^^*= ^ t i« 
DNA (RNA) i^^i^^Eib 

Ax^i^mm^m T ^ « ;i t ^ i.^ tifsm 

[0 0 3 2] '^i^\z\mmz\t7y'::^>t^^> (feS 
[0 0 3 3] S^HtiffiStMCDDNA CRNA) 

^^m^^-vh^. uhjffs.n\ttLwnm\z^K^t^^} 

[0 0 3 4] :fn-':fum\mu:x^^hMz^'DX^ 30 

ti!it^m^\z\m^^&^mz^0^m^$)^ct. m 
3tx^i? bMzX'DXi^m'r^i&^\z}mm^\z^^x 
^mzm^-^nB.'^^nytT.^^ hjvi)m^t^^mm\z^ 



if^gg^e- 1 2 2 6 9 6 

6 

[0 0 3 5] $^ii(ifi3Sg?^$^>3^>hUfc:ia:[i 

<t^T^(glriif-r^>^^f4^t^|g-r-<^DNA (RN 
[0 0 3 6] £^Ji©,t5;i^#?£f^S-raei^^5>i:b 

[0 0 3 7] ctie>(Z3fi?^o€;i'Mm«ixio^ 

-IXIO'. J;f9*?^U<Hl X 1 0^£^±T$.^'btD 

[0 0 3 8] ;ine>(0fi9g®tfJTv7:^>. Sfc«^n 
v-jr^j^^^l^^jl/K^^S: (e) ;(?^i^iO^Tab 

0, m.^9s^\z^u^^^^ i^\i^<Dmz^^^^<D^mm 
<D^m^onti\^^ (.^w-m^<D'^mio^<\t.^^mz 

[0 0 3 9] £JLTtI^Lfc7tD->7->-fe^S:MtC>Jc% 

;i<Dg5^jgi^fc7JU+;w«g^b-c 
^,^^<Dti^~nmfs^mm.x^^. ^'^xmk\zm^'f') 

<. 

[0 0 4 0] 
[^2] 
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(5) 



!t^M¥6- 1 2 2 6 9 6 





4^r<D^^r^^. Ri. Rj. Rs. R4. 
Re, Re, Rt, RB©^-^-r<?5:< tt) l^«ti^t< 

^y^^nnhUTxX >?i7DD h U7>'>, ^7 
TvH, 3- C2-tr'Jv;Uv5':t) yPtf 

^. ) 

[0 0 4 1] i;A±<QSi£^t±u>K. It. ^m. umm 
^o^^Ef^^T^^rnh^m^zmn^x^rt. dna 

to 0 4 21 mt^mto^^:h^mm}x^^^m'^»m 

[0 0 4 3] U>M'ffcSl£:i;::3iiTJi?£5feco^K'^J^i: 

[0 0 4 4] ^U^i'Ut^K'Nt^DNAyD-rrit^ 
[0 0 4 5] DNA>^D-yH^|ffifi3S*^i|g^$nS:^^ 



[0 0 4 6] $^0^£ODNA:/p-:/jM^^^Xg«*5 

DNA^^j^Upti'i/^^-^'N'cos' «j£a<*:tc®;£1-s:i 

t^mz^' %mtDUT r^x. oym\ty7yx^ 
^yi>)mx^mnx\^^^ctf}m^v^K 2-d^<d 
uumm.f^^^m\^^x\tr\.. tHP+vStc-rs. s 

v-y:r\tmAmm/\^')i^yx^Eft^<D5' -hHn4^ 
y^/)]^^z^y/THFxmoy^m^mifr^o $^ti 

B^^m^^x. ii)-^^5^x<D7.r-y:f^nomLx^ 

\ti5X^9 9%xm. 2t:^gg(Cj;ntJDNAyD-:/ 

umzB^^^m\zmAt^^t-f)^^mx^^> eo 

[0 0 4 7] JEitJ:£DI^^¥eSf|fi^lCff;iSgfSfcrt?aE 
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(6) 

9 

^nrV^^. fifiJ^t^APPL [ ED-B I OSYSTE 
MStfcMODEL 3 8 1 A;5:i:^fflViT(^^CODN A:/ 

[0 0 4 8] i^tzmmmKmy^i^v-t^nzm^L^ 
^j^^coi^^tcis j3 - '>7 y x5^;P7 ^ X 7 :t p r 5 y-f 

[0 0 4 9] if^mo^j?^^v^^]^mu^n'msD 

[0 0 5 0] 

DNA7'a-:^^^/^^U-^^H^^fe^g)-&^^J 
SltC^UfcSii&X^-A (The Cyanine 
Dyes And Related Compound 
s. Frances M. H am e r #;^if®S 
^) ICli^oT, 15. 9gOD2, 3, 3-Trimet 
hy-indolenin (mw. 1 5 9.2 3)^1 20 
5. GgCOEthyl Iodide (mw. 15 5. 
9 7) tCtOTl, 7 O-C-CSNrmMMi^Lfco 

SLfc, ^^3 0gtg^^±hU'^A7. 5g (mw. 
8 2. 0 5) ^ZQ^m\(DWmmzmMh. 2 8. 
5 &0^)\^^n>7)V^\i H>'r-U;umm^ (mw. 
2 8 4. 7 9) &Ja;iT7 O-CTlP^BflUD^Lfc, 

[0 0 5 1] 15. 9g02, 3. 3-Trement 30 
hyl-indoleni n S^fi?$-&fceu >^>^?^ 
500mnc33. 4gCDl-Iode-5-dime 
thoxyt r i tyl-2-deoxy-D-r ib 
ose (mw. 5 4 6. 4 3) &iJn;^T 7 CCT 3l^r^ 

[0 0 5 2] E t^^ (mw. 4 7 0. 4 1) <hR^ (m 
w. 7 0 5. 6 6) ^m'b)Vty):^^ J-)V^^f^ 

^micTiM^urc, i^^sm'Jt, -fV7'Dt:;i/x 

n-A:^-9->, TKOPiTift^^U. S^^SiUT 

c:n^£x5'/-;uT3[5]Si^^:£fT^o;t 

(itX^3 5%, mw. 1 0 8 2. 9 4), 

[0 0 5 3] :L(Dy^^V^^YmU^m^m2\Z^^l.T:L 



!f$gB¥6- 1 2 2 6 9 6 

[0 0 5 4] 1-{1. 1 -D 1 me t h y 1 - 2 - 
[7- (1. 1 -d 1 me t hy I -3- e t hy 1 - 
lndolin-2-ylidene)-l, 3. 5- 
heptatrlenyU - IH-indoli um 
iodide) - 3' - (3-cyanoethyl- 
N, N-dlisopropylphosphoram 
ide) - 5' -dimethoxytrityl- 
2'-deoxy-D-ribose (i^iK^5%, iK 
me. 4g, HPLCit?fiS9 9%filJi. Ttm^^CtAH 
rsNiOrP I thxmnmc : H : N=6 4 : 3 6 : 

4, ^^^ac : H : N=6 4 : 3 6 : 4, mw. 13 1 

5. 19) 

[0 0 5 5] ^*SfiS|2. 

(1) DNAT'D-y^^HO-e-^ 

^mm 1 \zx'^^ u^t D N A :/D y ^ 

:^-5f'Hm^Kfi3^tAPPL I ED-B I OSYSTEM 
S^tMODEL 3 8 1 A^&ffl ViT^jiKL/7S:;^ISM7 y- 
vM 1 3mp 1 3 s s DNAt;gp^:>WtcMW;5;itSge 

?ij^wrs:r'j:^5<5'^:t5"H4^ra^ (1^3) -^m^t 

[0 0 5 6] ttf3^U?c:^5l'*%?gcDDNA7'D-:/|i 

\z^^^n^. 

[0 0 5 7] l08e>©Xx!y:/(SDNA-?':^tU7i?l/:t 
U D N A V >-[rlJ--r 1f-T^^K L 'J 5^ ^ 5^ H 

cott^^<^«gE(c3 ' {M&mft:{c0^^n> 5 ' %mt^ 

MTrST> U>!^ti^-->7/X^;WST, :SS(rr 

$nTli'5<^)T^0Stfc, ?5:43mWiCPG (Cont 
rolled Pore G 1 a s s ) ;^^(:i>'n+-y- 

[0 0 5 8] 2r3i?)C0X^';/7'(i#U5?^^l^:r5'K4'5fl 
-fl^lC h 'J i'DPg^K (3 9^w t/v o W^UU^^ 
» ^^S^fiiSU'S (^f^75^:tU>vfi^£mL. 5' 

) . 

[0 0 5 9] 3-r)85)C?)Xx^y:/«^J6*3JlT^)^U&D 
NA7'D-:/K^fflB^=£0. 5Mxh7y-;VM;^7 
-fe bx h >J ;p^*S$K^S3iJ:T7'n h >#Jntc<t 0^14 

;U^^TX^'W:t5^H?S<Kfe3S^£f=tJDtfc, ^4, ^5 

[0 0 6 0] 3e.t:e5S$l!g|?tf@f=fiiii$-a:s«M'tti 

75^ 5 •^^(DT.^v DagbT U ^^XXxJH^-^ 
^l-575^6^-C©Sl£:it5I^«*3<t-e9 9 96-C^O, * 
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[0 0 6 1] 4^isbo:>7.i^y':fl!\t^nM^\t'ft. 

[0 0 6 21 i&7>'e-77K'C2mmmvx^)>m^ 

-^h^yy^- (RHPLC) T^m^LDNA^O-:/ 10 

[0 0 6 3] C:ODNA>^P-yM^7K^S^fS7 8 4n 
mt-e 1. 7 5 X 1 O'^M-i cm-i ©5^iRt!-i7&Jt 
^mi^U-"^- (A 7 8 4 nm) (C j:S®|jgT8 1 
8 TimHi&lZ^^^^yt^^LT^o 

[0 0 64] (2) /W:/'J j^-f-tr— >3> 
3f:;i/A75 H I 5 Om U 20XSSC90Tnl, 50 
XD e n h a r d t|0c3 Om K 20%SDS7. 5m 
K 0. 5MEDTA (pH8) 6ml, -y-^J^mON 
A (lOmg/ml) 3m I , Hj O, l^m^Z^^V 20 
;b:*;l5gm7 7-i^M 1 3mp 1 8 (lOOng/ml) 

2 om 1 ©ffif£0;w:/u^i^<if-i^3 >?gfet^^;icL' 

[0 0 6 5] 0. IMMgC 1 &^trU>^^® 
J^-431^tig;K2. 5m HZ (1) O^^V^^VmU 
^m'il un i t 3 un i t STO 3 g^t^DNA 
:/D-:/aM^^^tigl Cm g/m I i:;^Scfc3fc^ 

[0 0 6 6] A-f yj^^-fif-xaVTSl 0 Om 1 
am©DNA:/a-yiKm^^fSi 0 0 1 ^^>!rig^L- 5i? 

8 o*CTi o^:j'r^stsu < 0 i^^atc^L'S^£;^g 

[0 0 6 7] ±ia^^E;?M'&l9tf^TtJDN 

A^u-iruM.tui 3mp 1 8 t^^A-1*:;^u^>r•^^- 
[0 0 6 8] mm<r>^^m^m\t^'t^ A-^u-zTUM 

n-v ' ^-}V(Dm\\zw^\ 'M.m^\zmn-v^^^t. 

[0 0 6 9] mz. ±gHDNA:/D-y^|gSffll'>^;i 

[0 0 7 0] )mmi. H-^X^^-hfetr<fcODN 
AyD-:/^ML&o ^5SfiSJ2t|H[^. [33T^$n 

>/;fc (32mg/2. 45ml/0. 05ml) 

[0 0 7 1] n^m2(D^27.Ty'fn^<DWiV^)^}V 

©a-r^)- 50 



^gg¥6- 1 2 2 6 9 6 

[0 0 7 2] H-4^X>^^-h^/*7-tUT0. 2M 
5 ' -DMT r-Deoxyadenos ine (N 
6 -B e n z o y 1) H- p h o s D h o n a t e T 
r i e t h y 1 ammo n 1 urn (S i gma Che 
mi ca 1 Co, Wl) ^ffll^^fco 

[0 0 7 3] H-4^X3^:^-ht/V-^^^9^^ffl^T 

TO. 2mmo, y-feh-h'j;^/t:ui?> (i/ 

1) ^g'&^SKO. 2ml(Z^^U ^n£3j?'J5i?l/:t 

MibifnD'f Ji^/r-feh-h'j^p/truv^^ (o. 7m 

1/0. 7m\/0. 2ml) $:j0Afc, 

[0 0 7 4] eK^oui^^^mntmrn^zimij^i^z 

[0 0 7 5] mmit^^T2. 3lHlifei^^, 1. 5MX 
^U>i^7^>\!5mitmmm. 4ml^&55>Hf^ffl 

[0 0 7 6] 7;V:tl/ir-1' WV^:t'>r^-h (F I 
TO SOmU^DUF/mki-hV^I^mmm {2/ 

\.yvx2o=ejv^^mxmm. 4 2vx4smmEf^^ 

[0 0 7 7] *S^&®H-:f:Xi^^-hlf[S^^S?^l:l^7t 
^ifJS«aj2(7)^4X^-y:;^|^^. 

NA^u-:/thrz. 

[0 0 7 8] ^m\ZF I TC^£ffi^.ifctDT&^$^^m^ 

gt]eiB£:g4 9 Onm. 
5 1 SnmXm^^n^Tco 

[0 0 7 9] F I TCSlf@^AL.fcDNA:/a-y(7) 
^^3SS^&F I TCco^)l£3fiSttt:$SETS<t**I0. 5T 

[0 0 8 0] FITCSIP, 2f@, 3mmxLrch<D 

[0 0 8 1] S&±fBDNA:/D-:/<O^^MtS> Si 

P^f^^^m\z&:^-$nx^0^t^mz^itLx~^v 

Uii^oTz (F IT Ctit^LXmO. I'-O. 60RgtC 
tf6-:3<) . 

[0 0 8 2] DNA':/a-ZftLXnnm^U^^<DX. 

c n^mmM 2 1 miSi(r>mi^xM 1 3 m p 1 s t a-t :/ 
[0 0 8 3] mmms. mmmi(r>^^u:tymu^ 

[0 0 8 4] 04{I^Lfc:^&T5' h U 'J V^^tSiS 

^n^\ ^U^^m^DNA':/u-':fumm^^ut^ 

[0 0 8 5] :/^X5 KpBR 3 2 2?£^ESSiSBg I 
I, H i nc I K B amH IT^Egfbfct)(0 6 0 pm 
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[0 0 8 6] DNA^mSu 1 1 OulT^ 

1 2 0 0 0 r pmT3&^J'TOi[:^tfco 2 5 OmM:^;^':^ 
jm^h^J^yi.. 2 OmMm^fcHAVUN, 1 OmMDT 

— tf<£ 1 11 1 JnA. Mm:!KT5 0 u I 3 

5 /i K 9 9 %?^x^y-;u 1 5 0 /i 1 ^^JOA. - 7 0 
t:T15^^SUfcM, 1 2 0 0 0 r pmT3 05i'^^^:^ 

[0 0 8 7] ^Lti^Mmm^^ti-rh^^y-i-. 

[0 0 8 8] mm\2<DJ::Drs.it^mfS.^^'^y'^\^^^ 

f^5' UVST'fejJ^U^^U'^t^'H^bT^, DNA:/n 

[0 0 8 9] mt^m4. gfStl^L&Sji^T, N-tK^ 
m^m^ l-Iode-5-dimethoxytri 
t y 1 -2 -D- r i b o s e ^J^fB-^H. mmM l t 

Ci^iK^ 1 0 %. Tc^^mz^^mmQ 9 %^ 

±, mw. 1 2 8 5. 3 8) 
[0 0 9 0] ^i/Ut^'ym^^^tLX 

[0 0 9 1] x:t=^>''J45-Xi:rXU>*^e>F r 1 e 
d e 1 - C r a f t s SlS&^iJffl UT 1 - C 1 - I o d 
e-5-dimethoxytr i tyl-2-deo 
xy-D-ribose) - azulene ^^^V 

[0 0 9 2] 1 ^S© 1 - C y c 1 o b u t e n e - 
3, 4-dione-l. 2-diol C3, 4-Di 
h y d r o X y - 3 - c y c 1 o b u t e n e - 1 , 2 

-dione) timm(D±.B7Xu>-mKmmti 



(8) 4$BB^6- 1 2 2 6 9 6 

®[ L r D N A - y^^M ^ Km«i^3^ 
fc. (igJK^ 15%, jC3^^>tFftr J;^i&fi^9 9 %&.±) 

[0 0 9 3] 6. l-Iode-5-dimet 

hoxytr i tyl-2-deoxy-D-r ibo 
s e<Di^t>K>\Z4-0- e thyl-6-dImeth 
oxytrityl-D-glucos e^B^tLX 

10 m^^xmmm i t^^<DRi^^^0siv. &.rmmm 1 1 
m^(DE}it:^xDNA:/u-':fu.mm^u-t^\^^m^ 

[0 0 9 4] mMmi<0^o\Z^>h-XXf3:<t'h^ 

^v-xxhnm<DDNA':ra-:/UMm?^^i'^^\^ 

[0 0 9 5] 

IS, ^m. BMmowit'^i^ft^x^f). vmt) 

i<:m\zmn^X^x^. DNA>^p-:/fflfe^^#mtx 

[0 0 9 6] 3lt3> DNA^4?U5<^'U:t5"H'\roDN 

A:/D-:/ffl€^m]SlSHffiM*^^iliiK^T, a:3i 

NA-:fu--:fum^m^^ti\^^mmz^mf}m^. •f)^r:> 
^m\zmAt^^tf}i^m^(Dxiikmm&^\^±vrc, 
[0 0 9 7] ^Tc. ^mi^fc^m^mmizxi^r^mz 
^ # AT s ^ i ^ s (Z)Ttaffl#-^^ s :i <h T 

30 [01] =^jy^t^v:t^Ym^mn<r>'^^7.^-u<D~ 

[02] ^ryp?5'l/:t^H!lima^<^'&^X=^^-At^)- 
0iJ (2) 

[03] ^figM2Tffltri5:^^iJ^i?^:t5^H™fl: 
[04] ^y5t^'U':t^H^^me5S«)'&j^X+-ACO- 
0iJ (3) 

[0 5] ^jy.t^V^^\^m^l^^<r>'^^7.^-h(D- 
m (4) 

[0 6] ^y5<5'U':t^HmM?f5<0'^^X+-ACO- 
40 m (5) 
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(9) 



if^§g¥6- 1 2 2 6 9 6 
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(10) 



!t^5H¥6- 1 2 2 6 9 6 





Et 




(ch = ch),-ch: 

r V>OjCH«-ODMTr 



CH 

(CHOL (CfD. 




(11) 



if$^¥6- 1 2 2 6 9 6 
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(12) 



6-122696 



J4] 



Me 




(CH=CH)s-CH 




HO-H; 



V 

OH 



Et 



0 

m\mk (CeH>CH^)J>OCI c«H«CH.O-£W>^ 
T-fehv t:*'Jv?y CJiCHaO 



(CH=CH)5-CH 




I 

Et 



Me 




(CH=CH)r-CH 



CJi5CH/>-P(>^ 



O 




(CJIsCH^OJOCI 



I 

Et 



0 0^^^"^^«^-^^=^ 



CftH5CHaO-PO-t 
CJl6CEiO-P=C OH 



UH^HaO 




he 



(ch=ch)h:h 




A 



CeH*CHaO-] 



C<Ji5CH20-P=0 OH 
OH 



it 



(C.H.CH^)BPOa CHsCH^O-P 

0 

CcH»CHa0-P=0 

6 



0 a><- 

= 0 OH 



=CH)r<;H 




Et 
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(13) 



!f^gB¥6- 1 2 2 6 9 6 



+ 
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